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(54) AKB interface circuit for kine driver IC 

(57) An AKB interface apparatus in a display system 
(10), includes a video signal processing IC (12) having 
outputs coupled via respective kinescope driver ICs 
(18,20.22) to respective kinescope cathodes 
(K1,K2,K3) for display of a color image, the signal 
processing IC having an input (27) for receiving an AKB 
input signal, the driver ICs having respective outputs 
(28,30,32) providing respective cathode current indicat- 
ing signals (RP.GRBP) An interface circuit (100) cou- 
ples the cathode current indicating signals to the AKB 
input of the signal processing IC. The interface circuit 
comprises a loadcircuit (110) for generating a load volt- 
age (Vo) in response to at least one of the cathode cur- 
rent indicating signals. A leakage correction circuit 
(130), responsive to said load voltage (Vo), feeds back 
a leakage correction current (lo) to the load circuit. The 
leakage correction crrcurt includes a keyed comparator 
(05,06,07) for comparing the output voltage of the load 
(110) with a reference potential during a vertical retrace 
pulse interval to provide a leakage indicating signal; and 
a controllable current source (Q1.Q3) is coupled to the 
keyed comparator and responsive to the leakage indi- 
cating signal for feeding back the leakage correction 
current (lo) to the load circuit (110). In one application 
the cathode current indicating signals are first combined 
(110) and then subjected to leakage compensation 
(130) for application to the processing IC AKB input. In 
another application, the cathode current indicating sig- 
nals are individually leakage compensated and then 
combined (300) for application to the processing IC. 
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Description 

Related Applications 

[0001] This application claims the benefit of U.S. Pro- 
visional Application Serial Number 60/094,338 filed 28 
July 1998. 

Field of the Invention 

[0002] This invention relates to interface circuits for 
conditioning output signals of one or more integrated cir- 
cuits (JC) for application to other circuits. The Invention 
has particular application in display systems for interfac- 
ing signals provided by one or more kinescope driver 
integrated circuits for application to video signal 
"processih"g"circuits. 

Background of the Invention 

[0003] I n conventional television receiver/monitor ap- 
plications a video signal may be displayed is processed 
for display by a signal processing integrated circuit and 
coupled to the cathodes of a kinescope by means of re- 
spective kinescope driver integrated circuit. For AKB 
(automatic kinescope bias) operation, the driver ampli- 
fiers may include cathode current sensing circuits for 
supplying cathode current indicating pulses back to an 
AKB input of the signal processing IC. 
[0004] In certain applications, the output signals pro- 
duced by the driver ICs may not be directly compatible 
with the particular signal processing IC and may require 
interface circuitry to properly condition and couple the 
current indicating signals from the driver ICs to the 
processing I C. An example of such an arrangement, de- 
scribed in detail hereinafter, employs a signal process- 
ing fC such as the Toshiba type TA1276Mor the Philips 
type TDA4780 ICs* and driver ICs such as the type 
TDA61 20QIC manufactured by Philips: 

Summary of the Invention 

[0005] The present fcivention resides, in part, in the 
discovery that when interfacing processing and driver 
ICs, it would be particularly desirable to provide circuitry 
for correction of kinescope leakage currents. It is an ob- 
ject of the present invention to provide an AKB interface 
circuit for conditioning AKB related output signals of one 
or more kinescope driver integrated circuits for applica- 
tion to a video signal processing integrated circuit and 
for additionally providing correctbn for kinescope leak- 
age currents when interfacing the ICs. 
[0006] Display apparatus in accordance with the in- 
vention comprises a video signal processing IC (12) 
having outputs coupled via respective kinescope driver 
ICs (18,20,22) to respective kinescope cathodes 
(K1,K2,K3) for display of a color image, said signal 
processing IC having an input 27 for receiving an AKB 
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input signal, the driver ICs having respective outputs 
(28,30,32) providing respective cathode current indicat- 
ing signals (RRGP.BP). An interface circuit (100) is pro- 
vided, for coupling the cathode current indicating signals 
to the AKB input of the signal processing IC. The inter- 
face circuit (100) comprises a load circuit (110) for gen- 
erating a load voltage (Vo) in response to at least one 
of the cathode current indicating signals. A leakage cor- 
rection circuit (130) is responsive to the load voltage 
(Vo) for applying a leakage correction current (lo) to the 
load circuit. The correction circuit comprises a keyed 
comparator (05,06,07) for comparing the output volt- 
age of the loadfttO) with a reference potentiaf during a 
vertical retrace pulse interval to provide a leakage indi- 
cating signal; and a controllable current source (Q1.Q3) 
is coupled to the keyed comparator and responsive to 
the leakap indicating signaffcTfeeding back a leakage - 
correction current to said load circuit (110). 
[0007] In a desirable application of the principles of 
the invention, the cathode current indicating signals are 
first combined and then subjected to leakage compen- 
sation for application to the processing IC AKB input. 
[0008] In another application of the principles of the 
invention, the cathode current indicating signals are in- 
dividually leakage compensated and then combined for 
application to the processing IC. 



Brief Description of the Drawing 

30 [0009] The foregoing and other features of the inven- 
tion are illustrated in the accompanying drawing, where- 
in like elements are denoted by like reference designa- 
tors, and in which: 



FIGURE 1 is a block diagram of television appara- 
tus embodying the invention; 
FIGURE 2 is a detailed circuit diagram of an AKB 
interface circuit used in the apparatus of FIGURE 1 
and embodying the invention; and 
FIGURE 3 is ablock diagram, partially in schematic 
rm form, illustrating a modification of the apparatus of 
FIGURE 1. 

Detailed Description _ y . 



45 

[0010] The television receiver/monitor 10 of FIGURE 
1 includes a signal processing integrated circuit 12 
(herein after, "IC"), such as the Toshiba type TA1276N 
IC or the Philips type TDA4780 IC, which is coupled to 

50 a video signal source 14 for receiving a video signal for 
display and produces R, G, and B color signals in re- 
spective stages of an output section 16. The R, G and 
B signals are coupled to respective kinescope driver 
amplifiers 1 8, 20 and 22 which may comprise, for exam- 

ss p|© t type TDA6120Q integrated circuits manufactured 
by Phillips. The amplified R, G, and B output signals of 
the driver ICs are coupled to respective cathodes K1 , 
K2 and K3 of a kinescope 24. The signal processing IC 



3 

12 includes an AKB section(26) coupled to the output 
section 16 which produces AKB test voltage pulses at 
respective ones of the R, G and B outputs of the signal 
processing IC 12 during successive horizontal lines 
within or near the vertical blanking interval. 5 
[0011] The timing for the AKB test pulses may be dif- 
ferent depending on the operating mode of the receiver/ 
monitor 10. For example, for NTSC operation, the AKB 
test pulses occur during lines 1 9, 20 and 21 for the R, 
G and B signals, respectively. For a computer VGA 10 
mode, the pulses may start about one line after the end 
of the vortical blanking interval, or within the beginning 
of the picture Interval. Also, the duration of the vertical 
blanking interval is different for the different modes. 
[0012] Normal video information is blanked during the 15 
generation of the AKB test pulses. The AKB test voltage 
"pulses "cause "respective AKB~ measureme7it~cur rent" ? 
pulses (RR BP and GP) to be produced at respective , 
cathode current sense outputs 28, 30 and 32 of the ki- 
nescope driver amplifiers 18, 20 and 22, respectively. 20 
The measurement current pulses correspond to respec- 
tive cathode currents for cathodes K1 , K2 and K3. The 
measurement current pulses occur in succession (i.e., 
one after another) and are coupled to respective input 
terminals T1 , T2 and T3 of an AKB load 1 1 0 in interface 2s 
100 where they are converted to AKB measurement 
voltage pulses by means of a common load resistor R1 6 
in load 110 that is connected at one end thereof to ter- 
minals T1 , T2 and T3 and at the other end thereof to a 
source of reference voltage 34. A filter capacitor C2 is so 
coupled across the bad resistor R16. The AKB meas- 
urement voltage pulses produced across load resistor 
R16are coupled via the AKB interface circuit 100 to an 
input 27 of the AKB section of signal processing IC 1 2. 
The AKB section 26 compares the successively devel- 35 
oped AKB measurement voltage pulses to a reference 
voltage and in response to the comparison develops bi- 
as voltages at outputs 29 for the R, G and B stages of . - 
the output section 16. 

[0013] For "ease, of illustration and discussion, the *o 
AKB interface 100 is illustrated in FIGURE 1 in simplified . .■ 
block form comprising a load 11 0, a leakage correction 
circuit 1 30, and amplitude scaling and level shifting cir- . 
cuit 140 and aclamp/limiter and peak measurement cir- 
cuit 120. The structure and function of each of these 
blocks is shown and described later in the discussion of 
the schematic diagram of FIGURE 2. 
[001 4] While the interface circuit 1 00 is described be- 
low in terms of an AKB application, it is noted that such 
a circuit may be useful in conjunction with an automatic so 
white level or gain (drive) arrangement since automatic 
gain adjustment arrangements also measure cathode 
currents which are generated in response to test voltage 
pulses during an operation similar to that of the AKB op- 
eration. Such automatic gain adjustment arrangements ss 
are often included in the same signal processing IG as 
an AKB arrangement and typically utilize the same cath- 
ode current sensing and measurement pulse load cir- 
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cuits. The Philips TDA4680 signal processing IC in- 
cludes both AKB and automatic drive adjustment provi- 
sions. 

[0015] The AKB interface circuit 100 shown in FIG- 
URE 2 will now be described in detail. It will be noted 
that the interface circuit 100 is the subject matter of US 
Provisional Application Serial No. 60/094,338 filed 7 Ju- 
ly 1998. 

[0016] By way of background regarding the interface 
circuit 100, digital, including high definition television re- 
ceivers and computer or multimedia monitors require 
relatively wide bandwidth kinescope drivers. For exam- 
ple, the monitor/receiver to of FIGURE-1 includes 
Philips type TDA6120Q kinescope drivers ICs 18, 20 
and 22 (three are used, one for each of the R, G and B 
signals) because of the ICs relatively wide large-signal 
"bandwTcShTl^wever, Tt has been found that a kinescope 
driver IC, such as the Philips TDA6120Q, may be diffi- 
cult to interface with the AKB section of a conventional 
video signal processing IC, such as the Toshiba 
TA1276N or Philips TDA4780, because of the charac- 
teristics and restrictions of the current measurement 
output of the kinescope driver IC. Philips Application 
Note AN96073 for the TDA6120Q kinescope driver IC 
sets forth certain characteristics and/or restrictions. Of 
these, the following are significant: 

(i) The nominal offset current of the IC is 20 uA Un- 
fortunately, the nominal offset current is high con- 
sidering that the desired picture tube cut-off current 
is less than 20 uA, and 

(ii) The possible range in offset current can be from 
-40 uA to +120 uA This becomes a very high value 
for three amplifiers in parallel as illustrated. Howev- 
er, this offset current is constant, and if the dynamic 
range of the AKB arrangement (referred to in the 
aforementioned Application Note as "Automatic 
Black-current Stabilization or ABS arrangement) is 
large enough, this offset current will be seen as a 
large leakage current. If the offset current can te 
stabilized, the ABS (or AKB) loop will work satisfac- 
torily. 

(iii) The current measurement output of the 
TDA6120Q is reliable only if the voltage at which 
the current is measured is between 4 and 20 volts. 
The Toshiba TA1276N, the Philips TDA4780 and 
known similar video processing ICs are designed to 
receive a lower voltage level at the AKB inputs 
thereof. 

[0017] As a brief overview of the interface circuit 1 00, 
the overall leakage current of the three summed AKB 
current sense outputs 28, 30 and 32 of the three 
TDA6120Q kinescope driver ICs 18, 20 and 22 (which 
are connected at terminals T1, T2 and T3 of the load 
200) is compensated kinescope leakage currents by 
means of the leakage correction circuit 130 which re- 
ceives the output voltage Vo of load 1 1 0 and supplies a 
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leakage correction current lo back to the load 110. This 
feedback circuit is a form of servo mechanism and com- 
prises a keyed comparator (Q5, Q6 and Q7) which re- 
ceives the load voltage, Vo : compares it with a reference 
level during vertical retrace and controls a differential s 
current source (Q1, Q2) comprised of a fixed current 
source Q1 and a variable current source Q3 which feeds 
back a net leakage correction current lo to the load cir- 
cuit 110. By this means leakage current are corrected 
which enables a DC level translation and scaling to be io 
made between the kinescope driver ICs and the signal 
processing IC. 

[00181 The DC fevel translation and scaling functions 
are provided by amplitude scaling and level shifting cir- . 
cuit 140. This circuit provides an acceptable DC signal is 
level match between the kinescope driver ICs and the 
video processor.lC-by shlfting-the DC-level of-the load- 
voltage and scaling the amplitude of the load voltage 
appropriately. The DC level shift is provided by transistor 
Q4 in a reference voltage source which applies a 3.0 20 
voltage reference to the load circuit 110 and the scaling 
is provided by a pair of transistors Q8 and Q9 which 
sense the voltage across load 110 and generate in a 
load resistor R20 a scaled version of the load voltage 
which is coupled via an omitter follower Q10 to the input 2S 
27 of the AKB section 26 of IC 12. 
[0019] Advantageously, the AKB interface circuit 100 
makes it possible to utilize signal processing ICs, such 
as the Toshiba TA1276N or the Philips TDA4780 with 
kinescope driver ICs, such as the Philips type 30 
TDA6120Q. 

[0020] An embodiment of the AKB interface circuit is 
described below, by way of example, with reference to 
the Toshiba TA1276N video processing IC and the 
Philips TDA6120Q kinescope driver IC. The TA1276N 35 
signal processing IC expects the nominal AKB pulse 
amplitude to be-1.6 volts. The AKB interlace circuit de- ... 
tects the AKB sense pulses at a level ranging from 4.8 
to 5.6 volts. That voltage range is within the accurate 
measurement output range of the Philips TDA6120Q kn 4C 
nescope driver IC. The reference level for the pulses 
(44.8 VDC) is maintained by a keyed servo-mechanism 
(i.e., a feedback regulator) that compares the signal 
from the kinescope ICs to a 4.8 VDC reference and mod- 
ifies bias on a current source to maintain that nominal 45 
voltage level, independent of the offset current which 
can range from -120 u.A to +360 \iA for the three driver 
ICs. A DC level shift and scaling circuit is used to trans- 
late the pulses at the 4.8 to 5.6 volt level to a 0.8 to 1 .6 
volt level. The AKB arrangement in the TA1276N will ad- so 
just the R, G and B bias voltages to maintain the AKB 
measurement pulses at a nominal level of 1.6 volts. 
[0021] Considering now further details of the interface 
circuit 100 in FIGURE 2, the current measurement puls- 
es RP, GP and BP applied to the commonly connected ss 
input terminals T1 , T2 and T3 are summed and applied 
via a relatively small surge current limiting resistor R1 
to AKB load 110 which produces a load voltage Vo 



across the load resistor R16 of load 110. The load volt- 
age Vo is applied to a leakage correction circuit (130 in 
Figure 1) or "servo-mechanism" comprising transistors 
Q1, Q3, Q5, Q6 and Q7 in FIGURE 2. The transistors 
Q5-Q7 form a keyed comparator which compares the 
load voltage Vo with a fixed reference voltage (+4.8V) 
provided by a reference voltage circuit comprising tran- 
sistor Q4 (described below). The keyed comparator is 
formed by coupling the emitters of Q5 and Q7 and the 
collector of Q6 to a supply terminal T4, coupling the base 
of Q5 to a reference voltage source (+4.8v), coupling 
the base ot Q7 to the output at bad VtO and applying : 
keying pulses during vertical retrace via resistor RT5 to 
the emitter of Q6. The keying pulses at terminal T6 may 
be provided by suitable deflection timing circuits or the 
IC 12. The collector or Q7 is grounded and the compa- 
rator-output is taken-from the collector of QSrlnopera^- 
tion, the keyed comparator maintains the detection ref- 
erence at 4.8 volts by modifying the pull down current 
source bias (Q3) during the vertical retrace period when 
there is no signal on the current sense connection from 
the kinescope driver ICs. Transistor Q6 is saturated pre- 
venting conduction of Q5 and Q7 except during the ver- 
tical keying pulse. Capacitor C1 is charged by collector 
current from Q5 and discharged by resistor R7. The bias 
for the variable current source transistor Q3 is essen- 
tially constant or changes very slowly because capacitor 
C1 is relatively large and the charge and discharge cur- 
rents for C1 are relatively small. Thus, there are no 
abrupt changes in the Q3 current due to operation of the 
keyed comparator Q5-Q7. 

[0022] The keyed comparator output (collector of Q5) 
is coupled to a variable current source Q3 and a smooth- 
ing or integrating capacitor C1 which produces a 
smoothed variable output current that is summed with 
a fixed output current provided by a fixed current source 
Q1. The fixed current source Q1 is coupiedat the emitter 
thereof to supply terminal T4 and receives base bias 
from a potential divider comprising resistors R3-R5. The 
variable current source comprises transistor Q3 having. ** 
an emitter resistor R8 coupled to ground -and a base 
coupled to ground via a smoothing capacitor C1 and a 
resistor R7 for providing a discharge path for the capac- 
itor C1 and thus sets the capacitor discharge time con- 
stant. The input to the variable current source is provid- 
ed by a resistor R9 that couples the output (collector Q5) 
of the keyed current source to the base of the variable 
current source Q3 and the integrating or smoothing ca- 
pacitor C1. 

[0023] The difference of the two currents provided by 
the fixed current source Q1 and the variable current 
source Q2, lo, is fed back to the load circuit for correcting 
leakage currents. If, for example, the kinescope leakage 
currents tend to increase, the keyed comparator in- 
creases the charge on capacitor C1 thereby increasing 
the current conducted by transistor Q3. Since this cur- 
rent is subtracted from that provided by the fixed current 
source Q1 , the net output current lo to load 110 will de- 



7 



EP 0 977 443 A2 



8 



crease thus tending to reduce and stabilize the load volt- 
age at the reference voltage level of +4.8 volts provided 
by the collector of a reference voltage transistor Q4. 
Conversely, if leakage currents decrease, the load volt- 
age will tend to decrease also and the keyed comparator 
Q5-Q7 will decrease the current provided by the variable 
current source Q3. As a result, the difference between 
the variable current source Q3 and the fixed current 
source Q1 will increase thus sending an increasing net 
output current lo to load 110 thus counteracting the de- 
creased leakage current and stabilizing the load voltage 
at the reference level of 4.8 volts provided by the refer- 
ence voltage supply transistor Q4. It will be noted that, 
in this example of the invention, the pull-up current 
source Q1 needs to provides about 1 35 uA The value 
needs to be at least 120 u.A, the maximum negative off- 
'set cuTrenffonhelhree kir^^pedrivers usedln the" 
illustrated embodiment of the invention. As to the pull- 
down current source Q3, the output current should be 
variable over a range of, illustratively, 0-500 mA. The 
value needs to be at least 360 uA positive offset current 
plus the 1 35 uA of the pull-up current source Q1 . 
[0024] A further feature of interface 100 includes the 
clamp/limiter and peak measurement circuit 120 of FIG- 
URE 1. In FIGURE 2 this comprises a voltage clamp 
transistor Q2 that prevents the input signal (Vo across 
load 1 1 0) from exceeding +8.2 volts as the beam current 
increases to maximum during trace intervals. This is im- 
plemented by connecting the emitter of PNP transistor 
Q2 to the load 110, coupling the collector there to an 
output terminal T5 and to ground via a load resistor R6 
and biasing the base of transistor by a potential divider 
comprising resistors R3-R5 connected between the 
supply terminal T4 and ground. The common connec- 
tion of resistors R3 and R4 provides bias for the base of 
the fixed current source transistor Q1 and the common 
connection of resistors R4 and R5 provides bias for the 
base of the limiter or clamp transistor Q2. The load re- 
sistor R6 and output terminal T5, provide an output volt- 
age when the clamp or limiting transistor Q2 turns on 
due to excessive toad voltage. Although not used in this 
example of the invention, this output may be used for 
providing peak beam current limiting, if desired, as de- 
scribed later. 

[0025] Level shifting and scaling of the load voltage 
developed across load resistor R16 (circuit 140 in FIG- 
URE 1 ) is provided by transistors Q8 and Q9 in FIGURE 
2 which are coupled together at the emitters thereof by 
resistor R1 9 and coupled at the bases thereof to the load 
1 1 0 via respective base coupling resistors R1 7 and R1 8. 
This generates a collector current for Q9 across resistor 
R20 proportional to the current through load resistor 
R16. Resistor R21 is a pull up resistor coupled to the 
base of Q1 0 and to R20 to shift the pulse reference from 
0 volts to +0.8 volts. This reduces the pulse amplitude 
requirement from the interface circuit to 0.8 volts peak 
to peak since the TA1276N signal processing IC is de- 
signed to receive a nominal level of 1 .6 volts relative to 



ground. 

[0026] DC reference voltages of +3.0 volts for the load 
110 and of +4.8 volts for the reference input (base of 
Q5) of the keyed comparator Q5-Q7 are provided by 

s transistor Q4 connected in a n Vbe multiplier" configura- 
tion. Specifically, Q4 is coupled via collector and emitter 
resistors R10 and R13 to the supply terminal T4 and 
ground, respectively, and a potential divider comprising 
resistors R11 and R2 is coupled to apply the collector- 

10 emitter voltage of Q4 to its base. Resistors R11 andR12 
feed back about one-third of the collector emitter voltage 
to Q4 and so the net collector emitter voltage is regulat- 
ed at about three times the base-emitter threshold volt- 
age (i.e., 3Vbe) of Q4) which equals about 1.8 volts (L 

is e., 3 times 0.6 volts Vbe). The emitter voltage of Q4 is 
elevated or shifted to +3. 0 vo lt s by means of Resisto rs 
m^couji^ 

and R1 3 coupling the emitter to ground. A feature of this 
reference voltage supply is that variations in the Vbe 

20 thereof provides temperature compensation for varia- 
tions in the Vbe of transistors Q8, Q9 and Q10. 
[0027] As previously mentioned, resistor R6 coupled 
to output terminal T5 provides a measure of peak cath- 
ode current when transistor Q2 is limiting or clamping to 

2S load voltage to about +8 volts. This may be used for 
peak beam current limiting, if desired. Peak beam cur- 
rents will be large compared to cathode cut-off current 
and will develop a voltage across R6 equal to the current 
times the resistance, that is ; 6 mA of cathode current 

30 would produce 0.6 volt at output T5 when R6 is 100 
Ohms. This developed voltage can be used to limit the 
kinescope driver signal such that peak cathode current 
can not increase above a particular level. For that pur- 
pose the voltage developed across resistor R6 could be 

35 coupled to the contrast control section of the signal 
processing IC, for example or to some other suitable 
point such as the kinescope driver amplifiers. The peak 
beam current limiting function is particularly useful in 
projectbn display systems. 

40 [0028] In a projection dispfcay system, three separate 
kinescopes 24A, 24B and 24C are utilized. In that case, 
a separate AKB interface circuit (100A, 100B and 
1 00C), such as that described above, can be provided 
for each of the three kinescope drive ICs 18 ; 20 and 22 

45 associated with respective ones of the three separate 
kinescopes K1 A, K2A and K3A. This is illustrated in FIG- 
URE 3 wherein respective interface circuits 100A, 100B 
and 100C are coupled to respective ones of the kine- 
scope driver amplifier. The three AKB interface circuits 

so can be located together with respective kinescope drive 
ICs on respective kinescope drive boards mounted on 
respective kinescope socket connectors. In such an ar- 
rangement, the transistors corresponding to transistor 
Q9 would be part of respective AKB interface circuits 
located on respective kinescope driver boards and the 
buffer transistor Q10 and associated bias resistors 
would be located on a fourth board (300 in FIGURE 3) 
and coupled to receive respective ones of the collector 
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currents from Q9 of each of the three kinescope drive 
boards. The peak output terminal T4 may be connected, 
as shown, to beam limiters in the kinescope drivers or 
to beam limiters in the signal processing IC 12. Opera- 
tion is essentially the same as previously described ex- 
cept that each individual projection kinescope cathode 
K1 A, K2A and K3A is individually leakage current cor- 
rected. 



Claims 

1. An AKB interface apparatus in a display system, 
comprising: 

a video signal processing IC (12) having out- 

puts-coupled -via respective kinescope driver 

ICs (18,20,22) to respective kinescope cath- 
odes (K1,K2,K3) for display of a color image, 
said signal processing IC having an input (27) 
for receiving an AKB input signal, said driver 
ICs having respective outputs (28,30,32) pro- 
viding respective cathode current indicating 
signals (RP,GP,BP); and an interface circuit 
(1 00), for coupling said cathode current indicat- 
ing signals to the AKB input of said signal 
processing IC, said interface circuit (100) com- 
prising: 

a load circuit (1 1 0) for generating a load voltage 
(Vo) in response to at least one of said cathode 
current indicating signals; and characterized by 
a leakage correction circuit (1 30) responsive to 
said load voltage (Vo) for applying a leakage 
correction current (lo) to said load circuit; 
said leakage correction circuit comprising a 
keyed comparator (Q5,Q6 : Q7) for comparing 
said output vo Itage of said load (110) with a ref- 
erence potential Airing a vertical retrace pulse 
interval to provide a leakage indicating signal; 
and 

a controllable current source (Q1,Q3) coupled 
to said keyed comparator and responsive to 
said leakage indicating signal for feeding back 
a leakage correction current (lo) to said load cir- 
cuit (110). 



variable current of opposite sense to said load 
circuit, said variable current source having a 
control input coupled to receive said leakage 
indicating signal from said keyed comparator 

5 

4. Apparatus as recited in Claim 3 further character- 
ized by filter means (C1 ,R7) for coupling said leak- 
age indicating signal to said control input of said 
controllable current source and for smoothing said 
10 leakage indicating signal. 

& Apparatus as recited in Claim 4 further character- 
ized in that: 

an amplitude scaling and level shifting circuit 
is (1 40) responsive to said load voltage for shifting the 
amplitude and the DC level thereof for application 
to said AKB input of said video signal processing IC— 

6. Apparatus as recited in Claim 4 characterized in 
20 that: 

said load circuit (110) includes circuit means 
(T1,T2,T3,R16) for initially combining said cathode 
current indicating signals (RRGRBP) for forming 
said load voltage prior to leakage correction of said 
2S load voltage for application to said video signal 
processing IC. 

7. Apparatus as recited in Claim 4, characterized in 
that: 

30 

said each said cathode current indicating signal 
is applied to a respective separate load circuit 
coupled to respective separate leakage correc- 
tion circuit, each having an output (Q9) provid- 
35 ing a respective leakage corrected cathode cur- 

rent indicating signal and further comprising: 
means for combining (Q10A) said leakage cor- 
rected output currents of each respective load 
circuit for generating said AKB control voltage 
for application to said AKB input of said signal 
processing IC. 



2. Apparatus as recited in Claim 1 further character- 
ized by filter means (C1 ,R7) for coupling said leak- 
age indicating signal to said controllable current 
source and for smoothing said leakage indicating so 
signal. 

3. Apparatus as recited in Claim 1 characterized in 
that said controllable current source comprises: 

55 

a fixed current source (Q1 ) for supplying a fixed 
current of a first sense to said load circuit; 
a variable current source (Q3) for supplying a 
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